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[m*m i ] 

Amax7& ? 390nm5^ib470nmtC& > A maxO^^Jgl ( A max) <h , A max+70nmO(S7tSl ( A ma 
x+70nm) t OJtl ( A max+70nm) / I(Amax)#\ 0.4Wm^^o-M^< t i> 1 
iffi, RCf Amaxri ? 470nm«fc < 750nmmTU***^O^4 <i:U 

i§#j3 «fc DVifcfifrffcLTfcS Ymtiy-J >*£*5V»T, iK 

ttlzX «}ifl!l5EL, in-gaj£tcj3lt& A max**, 0.90-1. 10<r>&t%Z>£ 7 tefiLMX^ 
? MU£#x.&*M > h fcSttlU f^^^n-^SitcO AmaxiftS^(D B )> 470nmJ: < 
750nm^T^#Si-^> i> n -\£*> AmaxflftSS: (Dx) t Ltz t # tC, Z.<r>WWVBi. 5ppmO:* 
y* ^ £ #R#f§£ pT fig 4 * v* > JK« £ ffl v> -C 5£$1J «J U tiife $ Off SERftiftKDB 

^jlJS^^V^-rn &5.0X10" 2 [hour' 1 ] jy.T-e*4 c: t Z&WLk-t&J >? Vs. 

BUfS-f j:n-^5|s|-(7) a max7$ ? 390nm/^£>470nmK& *) , /Imax ^)fMl(Amax)t, A max 
+70nmOi&3fcJgI ( Amax+70nm) t<DitU A max+70nm) / I(Amax)rt s \ 0. 2\XTX~$>%> Z. t £ 

mrSB-r in -^14*5 i TO A maxtf ? 470nm i 0 < 750nmJ^T^*^^<7)^'fbmf£7) s 

^mti.ov (vs sce) «t o iftab-i.ifc^tiit'&itai i^{±2(cie«o-f > 

^yx7 h ffl # 9 - -f y 7 o 
[W^4] 

Hirfe^^n-^f4^TI5-^ (1) X^fthit^X^hZt Zt&Wtt-fZ, it* 
S 1 - 3 cDV>-fn7Wife«t<7M ■yfVs.y vm-fry-^ o 
(1) Aii-N = N-Bn 

HUlE A maxj&*470nmJ: «5 ^ § < 750nmJ£JlTK * * <ttl oj&*TiB— *b£ ( 2 
) -?3E $ ft Mfc£-!»t? t i*Sl -4 0v»i*it^H|E«0>f >^ v 

(2) 

A 21 -^N = N^B 21 )iN = N-C 21 

jS*, A21. B 2 i*J:U f C2ili-eti?W43:LT, «»$*i"Cv>T J: v*3HfrjJU£, * 
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10 0 0 1 ] 
[0 0 0 2] 

Hfiil^&Kf^ tfJ- V3ffT-lc i <9 f±7J £j!jn;LT?i£}&£i!i:ai £«y55£, 

vmmi t lx it, itMk.jy?, m&jy?, bz^^trnfe (mum) 4 > t^m^hti 

M\$.&M^z\t, mmmzm^mx&zz. wmt^^u^ it, 
Tk^m&iztt-t&m^mzmtix^z z t. umzn tx^mm^ <m^iz<^z\ 

Xffitzi-M&MZmLM&Z fcfi, «*6-CllLv^ Bti:^>^yx7 YmtLxm* 

tem^MWi^zn, mmizmmztix^ztK ^fziz^x^^m^-r^m^m 

f±, M$tlt^^^O«t^4c *7-^>f77^ (C. I. ) #^^##$tT, 

tv^Jio^, t£*^<b J: < Jn^nrv^M^MW, 4 y ? V*. y Meilffl^ > * 

y H:U;^^yx7 h- > ^-Cl LX i>i%ffim%;l) t &A,lztr ^tLTv^ 0 A^M 

M Z^1r2> fe^ ^^fxD-^>7 lzM\ LtzV-t 4 y?* mM t 

i>ffl5£2tiX£tz 0 (M?Ll£-tJ y (W) ?±PM-950C 7 U >?-&£*) 

[0 0 0 3] 

t>fr-? tZo 

mftXffl. 1 1 ftffl 2002-060664 
[#^m 2] 2002-105366 
[#I^m 3] tftffl 2002-105367 
[#ff £^4 ] #Hi? 2 0 02-105358 
[#^M 5] #H5 2002-138224 
[f^^HS^] 

[S&^rt^&LJ: n t-tzwml 

[0 0 0 4 ] 

^f&^^is^L i -? t-tzmmit. mmmoi-yyitzmztix i>mm^^zmtitzm 
i%m-z.2>4 yzvz-v vm?-t jzcu-j y? zmm-tz - tx&%> 0 

[0 0 0 5] 

*%w<7)mmt. Tie i - smznor- ? -r ^a-j y? y hs^f 

1) Amax7) ? 390nm^ib470nm ( 3 9 0 nmm± 4 7 0 n mi^T) l^^^v A maxCO^TtJ^I ( A 
max) i: > A max+70nm<7)qS^c;J^I ( A max+70nm) t (Ditl ( A max+70nm) / I ( A max) 0. 4JilT 
4 zLV-mm^'Mte < ^ ^ 1^ JBLW Amax^470nmJ: 0 7^ # < 750nm^T & & 
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2/ 



tc&v^-c, mi y?*Jx.$ttm* r-v TKm&'*9 -y*fcj&-?2> x -? kepis l 

fc&U, WM*^* h/l'fcfl'jtofcflMH-KJ: "JifllSgU ^xn-«« (390nm~470nm) 
»t£ A max**, 0.90-1. IOOjS t «fc o fcJRStx^ h )V * z_ & # 4 > h SrSffi U 
M^iD-flj^O Amax?SJK^(DB), 470nm£ <9 * §= < 750nm^TH^&1-& t> 9-^^ 
axa£JS£(Dx)i: Lfcfc IK, ^coen®^^, 5ppmO* V> *Ht&9k&Mt&*: * !/>«feK 
lft«*fflv»TaHWWtc*fe$-fr, ^lifriERItoiJSDB & <b L^cD xrt«fcJ»iift£tf>8()*i: 

2 [hour 1 ] &TX'$>ZZt*!&&t-t&'(>?ZS*v hm*7-4 >9 

2 ) #ise-f J^n— Amax* ? 390nm^<b470nmtCdb <9 , A maxCOl^^J^I ( A max) t , A ma 
x+70nmCOn / S^;j^l(Amax+70nm)i:<7)JtI(Amax+70nm)/' I(Amax)^\ 0. 2\>XTXh h Z. t £ 

mWit-th i ) ]giem<7M y^-js-v vmuy-jyto 

3) mrlB-f^n-^i3j;^Amax75 ? 470nmJ: l)* § < 750im&TK*S2fe*r«>atffcmft 

MiiU.ov (vs sce) x <o i>nr*$>zz tzifcWLt-rz 1) £fc(±2) «ia«<o>f> 

4) HffsE-f in-jfe3R.jJ»TIB— (1) -emZti2>it&%l'C*>& Z tZftWit-fZ, 1 
) ~3) f ov^f n^i:ieto ^ > ^ v x 7 hi * 7 - > ^ c 

(1) An-N = N-Bn 

5 ) Birlfi A maxrt*470nmJ: 750nmJ^TK& < t & 1 o#*T1B— fttifc ( 

2) XUZtl&it<&®XhZ> £ fc SrfffKfci"*, 1)^4) ^<z>v*-r *l* 4 kieiro > ? 

(2) 



[0 0 0 7] 

A21, B 2 ii3J;0 f C2i{±-e-ti-?:M^5:LT, it^iiTv^i i^^f M> £ 
fcl±tt*8**fc m, nf*0M_L?>^i$rC&&o 
[S&SJ3<7>^1 
[0 0 0 8] 

*§&W iz X *) , ft i&JK <£> * V y U B§ £ *i T ® ft ^ ft W ft £ -5- x. & >f > * 
xy M/-Mxn-^ ^ ? SrSHft-fa £ t 7&*fcb3fc& 0 

[0 0 0 9] 

HHfc*tfcj&* 1 . 0V (vsSCE) J:Htt*SMWiL<> 1. IV ( 
vsSCE) <fc 0 *>*-C&3&f47i ? £ <btc»i L < , 1. 2 V (vsSCE) iHtt 

mfbmfi^ft (Eox) fism#^^^«ij^-rac ttfx£z> 0 utoMcriLtii 

, #!l xjf P . De I ahayi "New InstrumentalMethods i 
n Electrochemistry" ( 1 9 5 4^ Interscience P 
u b 1 i s h e r s ttfij) * A . J . Bard fife* "Electrochemical 



[0 0 0 61 



A 21 -fN = NfB 21 )^N = N 
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Methods" ( 1 9 8 0^ JohnWiley & Sons ttTfl) , mGWHHM 
u n&it&mfefe n ( 1 9 8 4 ^ 

[0 0 101 

1 x l 0" 4 - 1 x l O' 6 ^^/ 1 ; -y F WLt, -fr-f y 'J y y tf'^y y y V >j 

mtiLZ—m&J^&fc-tZn. &&WX13.. 0. lrao ldn- 3 ©Mfif 
nf;i/7> ; t- l )A^i#l»ItL-C^tfy^f;i'*;i/A7< K4> (£M40^Jg{± 0 . 
OOlmo ldm" 3 ) "CJtfH 9 n y*9 y 4 - K X 0 fflJ5e L/^t (vs SCE) 

[0011] 

m^m x$> z * y > t <d kb®. * nf & tz * k , ^xn- jMWferc m?-*? i & * * * a 

[0 0 12] 

it^i Lv> 0 ^(7)f;*Ama x^3 9 0nm^<b4 7 0 nm (3 9 0 nmJilJi 4 7 0 n m 
JUJLT) K&l), Amax<7>i&;)fcJgI(Amax) A max+70nm?)i&7!GJgI ( A max+70nm) t OJtl ( A 
max+70nm) / I ( A max) ^\ 0 . 2 filTt* & << ^ n -2fe$-7& ? #f £ L < , 0 . 12 UTri ? «t 
•3flFiL<, 0. lJ&TFrt** fcKiifi Lv» c 
[0 0 13] 

z<n£o%mtmfaRV!f&M!&&zm&^zmnt l-c, rie-^ (i) 

— (1) Aii-N = N-Bn 

tmmnt lth\ 5ji3i*fc{±6jra*»fe«*jK*ftfc«*8i5&«#* l < , m%tm&-e$> 

[0014] 

HtflE-^ (1) K*3V*t\ An-eRSft^SStSit^ LTii. 5-tfyVny, t?9v* 

n-y~^>, t , 5 > /'Jy>yt>', £9 Vn if »; K>, ^^K5Ai*J:l) f Cft 

-k^'/ny, 5 -73 y k?9 V*-;K fcf'j 2, 6 - y'7 5 y tf >; v >, fcf9v*n 

T v*- L < , 5 - 7 < y tf 9 y- ;K 2 - H K n ^ v - 6 - tf V K > , kf 5 V* 

n h 7 y*-;u L^ 0 
[0 0 15] 

BiiT'«?nSItii:L-C(i, f'Jy>, k?9v>-, k?'J3v>. tf'j^v^, h U 

7->y, *y;>, >fv*y u/, y>yj>, 7?7v>, 

tblE#2 003-3105509 
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y*-;K ^/"/^t 1 /-^ f7V-;K ^'/7f7 7-*, ^fvf 7V-;K <-oy 
^Vf7'/-iK f7y'7-/-JK V t+tV-JK tfn <;>>">> kf^'Jvy, 

kf^yv>\ ^r/'Jy>, f7 7U y&t'^Wf <bft&o tt^tf'Jy'V, *y 'J > 

yf- r y- ;k yf 7 y- >k ^ > v -f- r y- >k *tvt y- ;k ^>v^vt 

^t7-;i/WJ L<> ^*y^y, fcfyy'-;K f7 , /-;K ^>'/t^t 

y*-;i/, ^>7^fVt*-t7-;K ^Vf77-K ^5/7-^ ^>7f77-JK 
f7y7'/-iH ? J bliZtfti- L < > f.7 7-^ ^>7f77-^ ^ > V** **fV- )l> 
, 4 U,4-f7y'77-JK 1,3,4-f 7y77-^i:(tfJ 

[0 0 16] 

Aii*3J:U f Biifc:fiJfti-&filft3£t±, ^oyyg^ T/u***, y?D7M**, 

jJ-^fvH* 7 v 16, -f 7^3^y*;y,f-;i/t^yS> 7 

'J-^t + yAil'^^t + y, 7571, 7y*7^1, 7</*^!K-JV7^i 
, 7)^^ry*;V^^7^S, 7'J-*t^y*^'f-;V7^i, ^^77*^ 
7571, 7M^WJ-^W-^75>'S, ^^*7M, 7*4r*^5j-*. 

7»J-*f-*3S> ^xn^t^-;t*, 7^77t^;H, 7;^;i'S0 f 7 , ;-^x;V7'f- 
jum, T fr^frRlfT y — 7-»H, 7 'J -;vt + y^)V*-*i> 7 



***yi£j3 it/4^7 y^6-y ASf^i *i& 0 HuiE^ * yft$i7tc14^ t LT 

<> tM.ZT&f&ir&tt'! *yoWif±, 7y^-7A^t>, 7 * # * * ^ (0U 'J 
f7A^t^, t h'J^A-fty, ^u^A^^-y) iJiO'fi^ftv («, f F?^ 

f)l,7yt-7A/fty < f b7>f*^7-y*7A^>, f h7>f A"t7*-7A 
[0 0 18] 

(1) t?$$ii*M^4''C(), -^(12), (13), (14)OftftWH^o 
-fesS (12) 
[0019] 
[ft 2] 



[0 0 17] 



R! 



N=N — R4 




N— R3 



R2 



[0 0 2 0] 
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-&5£ (12) Rl£ iO f R3(i> y77S, 7***|£> y^D7)^)H 

^ 7 7)^JH, T^n^fyi, 7***'f-;t3fe, 7'J-*^*^ TV— ^Si tzlt -4 
*>1£££7M$3££StU R2(i, TfcffJ®^ 7***3fe. v?n7***3fe, 77i^iH 

-ftst (13) 
[ 0 0 2 1 ] 
lit 3] 




N=N — R6 



[0 0 2 2 ] 

— *b£ (13) R5ii> tK^T-, ->7/S, 7***3£. v?n7***^ 77 

^^gfe, 7*n*->ig. 7***^*3£. 7'J-*-f-*3£. 7 V - ** £ tz (± * ^14 
^7K14^^*t> Zali-N = , -NH-, ££C±-C (Rll) =£HU Zb^itKZ 
cli^^aiLT, -N = i7t:t±-C (Rll) =£SU R ll{i7jc^m?-i ^f±#^S@ 
&3I£*U R6li*t*Sit^£iH-o 
(14) 
[0 0 2 3] 

[ft 4] 




N=N — R10 




R9 



[0 0 2 4 ] 

— #fc5£ (14) K£v>-C, R7i3<t R9ti45"*$fc2lLt\ i^mW^, vT/l, TH* 
£1. y?n7;^)H, 7 9***36, 7 'J-**, 7** **■**, 7'J-Wi, 
7*3 *->#*#-**, a*/*****, ttzltj *>1ifc&7M±3££^U R8{4tK^ 

igr^ ^oy/B?, 7****, 7*3* vgg, 7';-*3fe, 7 ';-***->*, v7 

7y;i/7? / i, **# — *7 5y3£. 7*3* v7>*;tf^*7 5 ^36, W K 
7 ****•**, 7 V -*■*■**, 7*3*y# *#—**, a*/^^*!^ * * 
7r J E-f;l'i, * *# — **, 7-/JH, 7***7 5 /at, 7 , J-*7 5/'i, tKn 
Sfc*i>f U Rl0t±1t^^^«1-o 

[0 0 2 5] 

HtrfB — (12) , (13) (14) <f, RK R2> R3, R5. R7, R8i3 J: R9 

j& f SE-T7***»Cli, ttift& 7 ***3£j3.fc lf&&M#l0 7 ** *3fe7} ? ^-f ftS 
o t»fE7****i: Ltli, £U£J§HHBcj&*1 7!;S2 0«57****#»4 L^ c HUiem^ 

miiE#2 003-3105509 
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^*.14^ ? #itL-2> 0 mriST;b^r^^o0!lt;(±> ^f-^, -iv?u\Z)\, 

[0 0 2 6] 

Rl, R2, R3^ R5. R7> R843 4 V s R9^-T v ? n 7 JW* 14, ttftlk**-*- 
& >>^r D7^*fSiJ 4U f *SM#lov? D7^^;H^i^i^ 0 liufEv? oT;p#;Hfe 
iitrti, ^^^|5:7) ? 57^M 1 2<0y?n7)^^WJLw o ituiEffi&^0#!)K(4 

&o Rl> R2, R3, R5, R7, R8i3 4 V R 9^1" T y )\> * )vmz i±. 

JSK^&a* 7 7!;M 2 0O75M^S^iLv, flfTfEB&&*>W::»4 >f * >14§L7M£St) ? 

[0 0 2 7] 

Rl, R2, R3> R5, R7> 45 X V s R9^i" 7 U - 14, 7 U -/U 

S^i^ii^T'J-M^iiiSo Uir8E7';-;H£fc Lt(i, It*^*^ 6 7IrM 
2 0O7'J-;HWiLv^ HtriB®&&?)W-fi> 7^*^*, 7^3 + vS, /Any 

14, 7i-)K p - h V ;K p->F + y7x^JK o - ^ n n "7 43 4 Xfm- ( 

3-^;V*7°Dt:;i'7</) 7 j-~)\yff&£ fii> 0 
[0 0 2 8] 

Rl, R2, R3, R5, R7, R843 4 V s R9^-T 7 *&Kf4, m.&&Zft1r2> 
7;u*;i'?-*^J3 4tffeB»o7;v*;i'-f-:*2£7& , 3-i*x*o mUr fr*^J-*mt Ltu 
, 0O7;K;vf tWi litrfEm&^T) 14 * >te.M 

&o Rl> R2, R3, R5, R7, R843 X y f R97& s ^i"7 'J -rt^:t^{Cf4, 

4 7'J -;i/^*^43 itFif^T'J -^f-*||f*»^i ti^o buIE7 -^-"f-^afei: LT 

1±, ^Jg^&d* 6 2 0O7V -^jJ-StW £ Lv> 0 B<riE®&*<a0!lKt4, 7;u* 

[0 0 2 9] 

R 2 -C^Sfta&S&SIUfcfi, 5M££t4 6 I^ltWJ L < -eft<b {4 £ KUSt L 
T&4<, l**o«fcLTli, ftaoT'J -;t^<ammgt|W|C4>07) ? W <b4i* 0 *f 
[0 0 3 0] 

R8#'St /Nn ^^ST - 't LTf4, 7-y^/^T-> *&?!?mT-43 4 tTHSfW^-^ffb tl& 
o Rl, R3, R5, R 87^1-7;!/^ ">*tCI4, B&^£#-t£ 7 ^ X7 * v^43 4 
MM^<OT)Va^^mi)^t*ih 0 mtiT^=i^'>&t LT(4, j^SllS^Sfc** 1 7iM 2 0 
07^n + v3g**flF4 L^o huIEM^S<7)0!1H(4, tKn*y;H, 45 4. CM * 
143fe7&*-&i^*o HulE7^n^ ->3fe^tc(4, > Ry> x^ y> ^yyn^y, ^ 
h^yx h^v, k: Kn + yx h^rv4340 f 3 -*;^^y7D^y^iH^o 
[0 0 3 1 ] 

R 87^1" 7 -fr** zs&iZli, M1&&%%}-f&T V -;u**v&4$ J: 0 f &tt&<Z>7 
•J -^^^v^-^itL^o mjfE7 'J LTJ4, M2 0 0 

7'J-J^ + yIWHK mrlEgm^o^Jtifi. 7/U3*y*, 45 J: * ^14**. 

mflE7 -;i^^^r v^co^iJC(4, + p-n+y7i^y 

4540^0 -> H->7x7 ^->75 ? ^4tL^ 0 R875 ? *-t-7v;U7 < y^H{4, MJ^^^^" 

mtiE#2 003-3105509 
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Tf±, Hi 1 !^ 2 T^S 2 0 O 7 y ;P 7 5 7 ^ L v^ 0 milfiM^^O^jUfi, * 

[0 0 3 2 ] 

M2 0©^^*-^7^1^fiL^o fjfS^^^-^T 5 7 ^0#!Hc(±, y^-;uy.;u 
*-;l/75/, fei^xf ;i/^;i/*-;l/7<//4 ? #Jn-?)o R8rt^-f T ;V 3 * v * 

+ y*^f-;l'7 5yS^iii4o mflHT a * v # fl/7 5 y ^ t LT(i> #t3if 

^ ;w T 5 y 7^ ifl^o 
[0 0 3 3] 

o 

R7, R8. R 9 7^3 + y*;l/ (± ^ lM?-tt4 7;l'3 + y*^ 

ajf — i rfftlflHfto 7 ;w rr * -> # ;w # ~ iii4 0 bu 12 T ;^+y*;v ;u 

^i:LTt±. M«/^T-m^2 7!;M2 0<07;i-3*y*^^^WH^ mmmm& 

# ;w — )v j: ^ h * v ^ ;p # — ;v iti^o 
[0 0 3 4 ] 

R2, R7, R8> R9^1t*^^^Hi;ii, g&^£*-f£ fj ;w<^ 4 )i>m& 

ins. iiuiE®&^o#!K3fi. 7;u*;i/&7&*£-i*i£o mzxfry r *4 
•^m^TTt-f^fiJ:^- (2-tKn + ->xf;i/) X^77t^i'i^i 

[0 0 3 5] 

R 8 75 ? ^1-^^*-;l/^O^JtC(±, y 9 > 3s - )V & & Tfy ^ =- )V 7, )V* - fr-fy^t 
ti%>o R2, R8«7y^iCii, f M^ttS7y^J:O f it^7y^i 
^iW. lltMET" LT{±, 0<^7y;HWiL^ o 

[0 0 3 6] 

R 8W75 y^Kfi, gmS^^fi-^T^ ;liiJ:U f iW7? /I^iiil, 

o lM^cii7;^^i, t 1 ;-^*, Sfil^iti^o 7* y&otfouti. y 
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mmmx * * - «± , b&& zm-t & mmm* * * - ^at* «t want*©*!* at* 

[0 10 0] 

tt*ai^^7 >r -;i/^tct±, mMk&tt-t 7 4 - ^mte x v?mwt&e>&m 

[0101] 

-^SO'ltfftShLtli, RtJf T-t^ 2 0 ^ t ©^f i L^ 0 fi»3l?>09 

f-;i^*I> 7xi^fti, 2 - tf'J y>ft*^i tL^ 0 
[0 10 2] 

T'J-^^^'t-^SoWtltli, ft -€* ft * -f - * ^ * - A' <fc V 7 i ^ ;u 7. /U * 
-n/^*^f-6 £ tffx% 2> 0 
[0103] 

T «£ t/T ";-^^7<f — mi^ttSTi^ A:l3 <£ EFT 0 - a 

x;v7-f-;i/i, ii^o 7 i y" 7 'J - ^ a ;u 7 >f — fr&tf^tti&o T)V*)V 

jo J: EFT 0 -)V7.)\/7 4 -)V^<DMt LTW\ f tlftl^f ^^7-f — ;l^j3 J: #7 .x 
[0104] 

ft&o 

[0 10 5] 

3fcK, (2), (2-l)i3J:CM2-2) Kov>TgfcliU-*-£o 

— ft* (2) £;fcv»t\ A 2 i> B21, Cfi> fftfftlfiaLT, t^^nt^tiiv^ 
(A21, C t± 1 flli<03f#j£2£, WitfT'J-^*; B 2 i«±2ffi<7)^#^, 01 x. 
\*T*)-VZ/m i/:l±m$titv^Uv>lM« (A 2 i> C t± 1 flfiW«^5H* ; B 

21 n2m<ommwm zm-fo 9?^wm<DmtLx\,t'<>iz>m.*?i-7 9}/> : m.**>ifz> 

m&mt LTIi7'J - ^7 '/It fcliif SS7 7It* o 1 1 «fcv> 0 

A 2 i> B21, C^4<Hroii, Sf i L< »i«K8t*-C**o 
[0 10 6] 

COflFi Lv>«*SR*fc LT, Tffi-^ (2-3) t'a$ti^^f Mlf 6Mf 

5*&7wr<bft*o c#\ ris-^ (2-3) x*m2tiz&Ws;mm6mmmmmx 

(2) l±-fe5£ (2-1) Uffl^-rSo 

-fe^ (2-3) 
[0107] 
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[lt2 8] 




R 5 



G 




[01081 



— (2-3) tcioV^T. Bi J;LFB 2 (±> = C R i -is X &- C R2 = 
Rs, Reli, jMflKT-, liiSi« Tv^afc, 

Rs, R 6 -Cf5S*L*flFS Lv»«fc*H\ ^«3t^ 7v 

ti^, 7vfi, T^*^ifciiTy-^-x^*-^*-c**o 



yJ^i, *^^yjH, fcJw^'f/Hfe, r^n + y*^*-^ T'J-^ 

/i^*^y&, 7^3^y*;i/*"-^t + yI, 7 l J-^t^y*^**-iVt + yI, T ^ 
7^ (7;^^7U1, mmmr 5 y ) > 7y^7 5 7 

^y*M*-^7^S, 7;i/ + ;K L < I47'J -;^^*-^7< /S, : tl*ll^/I'* 

-^7^1, - hoi, r^^^s^'j-^fti, te^sa-^**. rn/^/uxcrr 



tvS, 7;^*yi, 7 l J-;vt*yI, 7y^t*y|, Sllt^vl, 7?^I 
(7)^^7;/I, 7'J-;i'7 5/ i, «5!§Sii7 5 7 2£ . 7y)V75/| > •> 

l/-f KS, ^^77t^ii'7?;l > 7^n + y*)i'*-^7$/i, + 
;^'-;i/7^I, 7V*W7 'J £ fcliSISf ti#jfl L < , 
Sfi L < (iTMg^T-, ad7>|^ T^*;u*. tKntvi, r;U3*v36, T } ) — 
T*>A/**">*, 7^1 (7i^f7^I, 7'J-^7 5y§> 

7 3/ ^i±7y;P7?/St*i), 7-'jyi> tv^t 



Ri t Rs, *l.vMiR5tR6^Lt5M6IS«:fiLtt^o 



[0 10 9] 



[0 1 101 



[0 1 1 11 
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A21, Ri, R2> Rs. Re. GT^$ti4^tWlt:i«l^ttl>^oHSi 
t LTtix ±IBG, Ri. R 2 T-^f £M^£#tf& £ <h75 ? -?# £ Q J*:, A21, Ri> 
R2. Re, Re. G±<7)v^-ftt^<^jim^®^Si: LT$<b^^^>14^7K14^^*-r^> 

**#->;H. * ^ * ; lis i cfx ;^iiilotl"e* o t U < , fc&J&j&'t&itJ * 
xom^it. ry^-V^J t * ') &m 4 * > (ffl. 'Jf^-ft>, th'J^ 

# 'J *A>f *J J: fh7^f)V7> ; E-^A^> 

[0112] 

ililCiii^tLt^TtiK fT'tTIB-^ (a) (e) -C^$tL4^* 

7x>l, f7'/-)H, -f § ry-^SR> ^> , /f7 , /-^a> fi;f7-/-^ s 
Sfitv^o m=n=lt?**l, B 2 it5 ? (a) t7x>^^ Ct5 s 

HUfE-^ (2-3) "C*$*i*fl*irCifc* t £Ut, -fesS (2) f±-&5£ (2-2) K 

[0 113] 
[It 2 9] 

(a) R 9 R (b) R„ 

-0- 




(e) 



»17 



S 




Q-i 

[0114] 

JifB— fl£5S (a) frh (e) K:fcv>T> R 9 ^<bRi7ti, — ^ (2-1) KJsltSG 
, Ri. R 2 tPJ«(7)Mmi^^i-o 
[0 115] 

*f&93K:fcv»-c, J^tcftf z LwHH&tt, TIB-^ (2-4) -cScStia fco-c*£ 0 
-tffc* (2-4) 
[0 116] 
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[it 3 0] 




R 2 Ri 



A 21 — N = N 



N = N 




N 



R, 



R 5 



6 



R 4 — N 



\ 




[0 117] 



. ^plt^O. 3 0J^±<7)m^-'S?ltt^-e*^cD^i L < , 0. 4 5J^±«7)mT-'E5l1± 
l^lC^iK, 0. 6 0J^±om^53l1$^ ? #KfiP£ Lv>^\ l. 0£jg;L&v^ 

ffCt, ^ft2-2 0O7y^i, r||[2-2 0W7M;^ + y* 

2 OOT'J vklfkWL 1 -2 O^^^^l/M^Iftl ~2 0 <7Vn 

^p*^*-^^ #t*gc 6 - 2 0 ©7 'j - 0 „ ft Lv*& cot± 
y7/lT**l,o 



Ri, R 2 . Rs> Ref±> — ^ (2-1) i:|WI^-C&&o R 3 , R 4 ti. £-*<f*£C tK 

jrmmm. mmmm. r^^m. r^n + v^^^-^*. r-;-^ 

^ji/7 7^^;v$^to tK^T-, *Sitm^ Tv;i^, T)V*>v 



-Utt (2-4) -emB^L^^-^tiJl^M^^^WLTv^-r fc&w 0 ^n<b<7)#^5€ 

iilli Ltli, (2-1) -Cl^B^L^gm^, G, R 

i , R 2 -e^J^ L * * > 1££i7kt£^W* <b fr£ 0 

1 9 3 5^CL. P. H a mm e t t iz X ^J£^ £ ft£#£|£IlJ-C& £ ^\ Cl*Ui^BJ£< 

, Z.flb<Dmt&< <D-Hm%!&W^%.lii'fZ\ttfX~£2>tf, mz-tf. J. A. Dean 
£U l~L a n g e ' s Handbook of C h em i s t r yj |1 21, 19 
79$ (McGraw-Hi 1 1) * rftf^iiJ *iT<h 12 2^ 9 6 - 1 0 31, 
1 9 7 9$ K#Lv» 0 ^W^isv^r^Bjft**/^^ y hOIft£|gftff 

-Cfc&^o (1) tfzit (2) <7)^tc(±. "O'^tlfcflcTlifcv* 



[0 118] 



[0 119] 
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[0 12 0] 

a> -y hg^^iSc^pft^O. 6 0 JiU:<7)m^-i3&3lt£^<b LT(±, 777 1, -hn 
7^*;i'7s^*~;l^ (tfflxJiV ? ^7wu*-;i^ 7 'j (tfiJxff 

-j b ffpji^o. 4 5JiJ.±omT-®5l14*t LT{±, ±f2Hjtox-7v;i^ (0!lx.tf 
7-fcf-;i^) , 7^3 ^v*^**^^ (^iJx.ffKr'v^^^ > 7'J- 

(0!l;U£\ m- ? n n y s. J * v# , T^^^J^ >f 

>r , X)Vy (0!lxf£, N-xf^^7r*>f^ N, N-v 

>M y h®&^5eiSc<T P firt s 0. 3 0 J^-hom^^lte^t LT(i, ±SEK2Hlx., 7v 

tifc7U--)H (0tlx.tf, 2, 4->-Fn7x;JK /<>^DD7x^) „ &J:tF 
Afnf (0O;U£, 2-^>7*t^ftv* , J^ 2 -^'/7f7'/'J >K l-7x-il/-2 

tfplfi^O. 2 O^l±omT-i&3l14*<9JMfc0!Ji: Ltl±, ±EKJnx., />ny>Jg?i 

[0121] 

ffiriB-JKS: (2-2) ti$W7 7*fefi LT#tr$f^ Lv>®m*<7)a^^-^*«i, 
Rsfci^Re t LTftZ L< tt, J^Stli^ T***^ 7'J-^i, «3g5R3£. 
7-^H^i), SfcK£f£L< te^IK^ T'J-/H6, &3?3IU£. 

«fc Rs^C^fl^-C* & £ £ (±&v» 0 
GtUT, #£L<{±, Tfc^m^-, ^Dy>S?, 7;i/*;i^, tKo^y;vS, 7 5 
7y^7 5/ it*t), $ «b izft i L < {±tK*^T> ^ny^^ 7<y^> T 
y;V7 ? J n . toi: iiiftt L < ti7K^MT-> 75/i, 7y^7^7lT^^ 0 

a 2 i<oo l< it^&mm, truest, ^7 7*-^ -rv 

f7 7'-^i, ^yyWf 7 7-^f> f7y'7 , /-;H, f7 7*-^i, ^>v*^7 

^yyMvf7 7-^S, f7y7'/-iHH, t>7f 7 7-;^^ ftff^K 
tf 'J v >su ^ y V* r V- ;HR-C3b* o 
Bi*5«tU f B 2 75 ? > fti?ti=CRi-, -CR2=t*D, Ri, #*#?3:L<f± 

Kn + y;H, 7fl'3 + yS, 7 3 * v * -O^t?* *) . $ <b t-£P H< fiTfc.^^ 

[0 12 2] 

ft> llirfB— tft5£ (2) X*%LZtiZ>it J &%B<nU* L^filW^^C^^Tli, a 
[0 12 3] 

^ x 7 ;P # »; 'f * > (09, 'Jf 7A^t>> th'J^A-ft^, A'J^A'ft^) ^3 
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[0 12 4] 
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A B C 




10 12 5] 
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[0 12 6] 
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[*3] 



(c-1) 



A — N = N — B — N = N — C 
A B 

H 3 C CN 

N-N y-^ 

H 3 CS^ S ^ -"^s^ 



H,C 




(c-2) 



f N 




\==^SO-,H 



H 3 C C0 2 NH 2 
C0 2 CH 3 _i^_N 

S ' HN 1 v 



S0 3 H 



SCsH 



(c-3) 




H,C CN 




C0 5 H 



COoH 



(c-4) 



H 2 0 3 P 



H,C 



H,C CO z CH 3 }^_n 

Q W CC 2 H 




HN 



(c-5) 



0 N = N ^Q 




C0 2 H 
H 3 C v ,CH 3 



HN 

H0 3 S 



SCsH 



[0 12 7] 
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[*4] 



A — N=N — B — N = N — C 
A B 



(d-1) 



p- ^ 



H0 3 S 



(d-2) 



H0 2 C 



(d-3) 



H0 2 C 



(d-4) 



HO a S- 



(d-5) 



HO,C- 



(d-6) 



H0 3 S- 



HN 




-o- -<?- -a- 



H 3 C v N 

— f^V-N-^S "S0 3 H 
JT\ \=>S0 3 H 

wr^so 3 H 

H 3 C : CN 







N^ CN 




I 

CH 3 

* I 

I 

C 2 H 5 



NH 

>^ W- S o 3 h 
\=^S0 3 H 
H,C CN 




S0 3 H 



SO3H 



[0 12 8J 
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[«5] 

A— N=N— B — N = N — C 
A B C 




S0 3 H 

[0 12 9] 
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[«6] 

A— N = N— B — N = N — C 



A B C 




H 2 0 3 P I 

C 2 H 5 



[0 13 0] 

flME-fca; (2) , (2-1). (2-2), (2-4) yT/jK 

14. #JH2 0 0 2 - 1 1 3 4 6 0^-fB*W*ffiU X & „ 

[0131] 

(L) ljftp D pK<7)i^v^ r (LI^J:v>) mj J: £1% 
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H£^1-*o -fjcn-^t L-Cfiffit*^ 1 c0^^^n-^#ofl&tciiTOffl$n-5>T 
[0 13 2] 

v*-f ft<7>J#£"C&, miB^bmf5(Eox)til.0V(vsSCE)-C*^^#^^ L<. !&K#f£ 
L < fi> Eox t5 ? 1.2V(vsSCE) £ &&£M4T*&& 0 
[0 13 3] 

^m<D4 y 9 V*. -j h fSfiffl ^-^>fxn-r/?l±, mrie A maxrfWOnm J: * # < 
750nmJ^TK&&&3|4 (IU8i&*4) £ > W > 9 TO. 0 0 1-10 

®»%#*L, L< «\ 0. 0 0 5 - 5fl%^t4o 
[0 13 4] 

^f§B^O^-^ ^fxn-/f >^-C(i, UK \ max7^470nmJ: <9^:# < 750nm 

»#oaiJipft*»=*tLT, mmmwmmmt, &* l< i±o. 01-50%. 

£L<t2 0.02 — 2 5 %, $ <b KU 4 L < J± 0 . 1-1 5 %, L < t± 1 - 1 0 % 

[0 13 5] 
[0136] 

^fP^OAIrie-f -xn-^S.^ Amax7& ? 470nmJ: < 750nmJ^TU*SHffl*!#Ji^ 

[0137] 

:£f&Hj3 tcistt^ft^^n - jfeftR A max# ? 470nm X *) jz § < 750nmJ£JlT £ * * Hffl 
[0 13 8] 

7>h7f'JK>M, 7v*>f>m 7VM, '/7-^*ift, ^n-> 
t — >^I4% * * v y - ;i^*4^ £ »*»-C4Srftio«!3H- * 4 fc fi&£-£T ffiffl f & i 

[0 13 9] 

* u >it^mi:^-t & r ; #1 x. tf ^ > v rypkPt*?* s *v 

hnv**f, 7^'Jy>M, -/V ^*4^£W&- fc^T^io -ft<b<7>i&*4 

ti, 7n^7t70-W(StLT^i6t'fxn-^lt^^OT^oT^ J: <, -e<7)i^ 

Tkctv^U if'Jy-vA, 4^7>^x 7 At©J;7^i^*ft^t*otU< 

[0 14 0] 
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T-u u -;HL< ti^x 1 ; vKM4 ; tfUx-Jf* ? -/>) yymfrt lx 

;i^*>3M4, h !j 7x-^^ ^ >$<$4-, *-9->x>&*4<o«fc ^ & # A&*4, 
x. tf i- 7 r y h 7 * ; y , r y v 9 tf k y & t*<7) x n & * s >3yfcf4, x. 

i£ v * v ymm<r> x n ^m^n^mm^m^f^ ztih <D-m^± 

U^L, tf'Jv-^A, 4l7>^-7AtOi^ J rtiW*ft>-?*otU<, 
[0 14 1] 

y7>M4tLT(i> 4 y K7- 'J >£M4, > K7x7-^M«<t i ^7v* 

^ f- >3M4 ; v7 - >3M4, t + v/- ;i"3fe*4, ^n->7- ym^ X n & ** 'J ^ f- 
f4 ; v?^-^ ^ >£M4, hU7x^;i/^^>M, ^t'/f^M©^^*^*- 
>7 a^|4 ; 7?n->7->M ;7>h7*7 y$k®- ; mx.ix* v y; Lt7 

>vrf- ^-Jr4 y^z'mi-Zmf&Z tW^o ^ft<b<£>2M4ti, ^n^7 * y<7)— *p 
75 ? j§?lt LT#ja6TvT >&M-t"& ^flioti J: <, ^:<D^<Dij 7 y 9 - * * y\t 

r )v ii ±m*? , ry^z—7 &<dx 7 %te®t<Dij?-*yx$><oXi> x^L, tfVv-^A 
„ 4B.Ty*-7 a&<dx n tn^%k<r>i] + *yxib<oXi> X < , £ h KiiZixh ZUfrM 
it tc^-T & u - # ^- * y x& o r £ i v* 0 

[0 14 2] 

LTIi, i£#Jfe$k mt£&¥4, Js:ffl3M4, RjettftfWi^ 
\<fhtiZ> 0 UZL^i>cot Ltlis 

C.I. ^-f Y\sv K2, 4, 9, 23, 26, 31, 39, 62, 63, 72, 75, 76, 79, 80, 81, 83 
, 84, 89, 92, 95, 111, 173, 184, 207, 211, 212, 214, 218, 21, 223, 224, 225, 226 
, 227, 232, 233, 240, 241, 242, 243, 247 

C. I. V<< W Y'*J Jr V y Y 7 , 9 , 47, 48, 51, 66, 90, 93, 94, 95, 98, 100, 101 
C. I. W h^xn- 8 , 9 , 11, 12, 27, 28, 29, 33, 35, 39, 41, 44, 50, 53, 58 
, 59, 68, 86, 87, 93, 95, 96, 98, 100, 106, 108, 109, 110, 130, 132, 142, 144, 1 
61, 163 

C. I. r>f W Yy)V- 1 , 10, 15, 22, 25, 55, 67, 68, 71, 76, 77, 78, 80, 84, 86, 
87, 90, 98, 106, 108, 109, 151, 156, 158, 159, 160, 168, 189, 192, 193, 194, 199 
, 200, 201, 202, 203, 207, 211, 213, 214, 218, 225, 229, 236, 237, 244, 248, 249 
, 251, 252, 264, 270, 280, 288, 289, 291 

h77y? 9 , 17, 19, 22, 32, 51, 56, 62, 69, 77, 80, 91, 94, 97, 10 
8, 112, 113, 114, 117, 118, 121, 122, 125, 132, 146, 154, 166, 168, 173, 199 
C.I.77 7 VVv K35, 42, 52, 57, 62, 80, 82, 111, 114, 118, 119, 127, 128, 131 
, 143, 151, 154, 158, 249, 254, 257, 261, 263, 266, 289, 299, 301, 305, 336, 337 
, 361, 396, 397 

C.I.7 7'7 K/s-f^-l/y h5, 34, 43, 47, 48, 90, 103, 126 

C.I.7-/7 K-f^n-17, 19, 23, 25, 39, 40, 42, 44, 49, 50, 61, 64, 76, 79, 110 
, 127, 135, 143, 151, 159, 169, 174, 190, 195, 196, 197, 199, 218, 219, 222, 227 
C.I. Tv y K7';W-9, 25, 40, 41, 62, 72, 76, 78, 80, 82, 92, 106, 112, 113, 120 
, 127 : 1 , 129, 138, 143, 175, 181, 205, 207, 220, 221, 230, 232, 247, 258, 260 
, 264, 271, 277, 278, 279, 280, 288, 290, 326 
C.I. T->? K7*7 7^7, 24, 29, 48, 52 I 1 , 172 

C.I. 'J 77f -f 71/7 K3, 13, 17, 19, 21, 22, 23, 24, 29, 35, 37, 40, 41, 43, 45 
, 49, 55 
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CI. V T*?t4 -f'WtV y Y 1. 3, 4. 5, 6, 7, 8. 9, 16. 17. 22. 23. 24, 26. 27, 
33, 34 

C.I.'J7^f^^iD-2, 3, 13, 14, 15. 17, 18. 23. 24. 25. 26. 27. 29. 35, 37 
. 41. 42 

C. I. X )T ? t 4 ~?~7)\/ — 2^ 3. 5. 8. 10. 13. 14. 15. 17. 18. 19. 21. 25. 26. 27. 28 
. 29. 38 

C.I. } ) T ? r~ J 7° 7' 7 "J ^ 4 . 5. 8. 14. 21. 23. 26. 31. 32. 34 

d.^-y-yH'; K12. 13. 14. 15. 18. 22. 23. 24. 25. 27. 29. 35. 36. 38. 39. 
45. 46 

C.I.^->^AMtl/7 hi. 2. 3. 7. 10. 15. 16. 20. 21. 25. 27. 28. 35. 37. 39 
. 40. 48 

C.I^-y7^xD-l, 2. 4. 11. 13. 14. 15. 19. 21. 23. 24. 25. 28. 29. 32. 3 
6. 39. 40 

C.I.^- v y 9 7*)V-U 3. 5. 7. 9. 22. 26. 41. 45. 46. 47. 54. 57. 60. 62, 65. 6 
6. 69. 71 

[0 14 3] 
10 14 4 1 

<7)^O^flJffl-C§ ^>o tti:KLtli*7-^"/ry^^(The Society of Dyers and Co 

louristsii). [mmmmnmm B*mmmw,£M(i989*v}), mmmMfcrnm 

#tJ CMCaiJK(1986^TiJ). repffiiM >*t£#iJ CUC&M (1984^fU) . W. Herbst, K. Hung 
er^^kK X & Industrial Organic Pigments (VCHVerlagsgesel lschaf t. 19933^) ^7i s 
$>Z, 0 Jibuti, mmBMX~ltTv*BM (T*/u-*BM, ^m&TVBM, 1#7V 
BM. *v-ytv'BM) . ^m-imn (? ^nyr-'/m ry Y 7*; y&mm- 
. ^'J vyRXf^) j y&mpt. f^v^Sl^k Y'y&BM. y**4y*Jy?h 

BM, ^v-f>KV/>»^ * 7 7 ?uy%BM, s J*r Y tfn n tfn ~)^,BM^) 

Slfl--C(i, jtfeMf4<7>C. I. Pigment Yellow 34. 37, 42, 53& t\ ^JKffi-OC. I. 
Pigment Red 101. 108& t\ mJhBM<OZ. I. Pigment Blue 27. 29. 17:l£ t\ m& 
BM<r>C. I. Pigment Black 7. •?>f*9 4 Y % t\ &?hM*A<F>C. I. Pigment White 4, 
6, 18, 21%:£*mfZ>ZttfX^Z>o 
[0 14 5] 

yB.%1. Ty Y 7 * S y&<D4 y ?y YuyB%\ (tztz.l£C. I. Pigment Blue 60&£:* 
) , Vktbtttf V - *B^&<D Y <) T -)Vji)Vj(~7 ^BMtfftZ L < , #ic-7?n->r 
-yBM (U £ L^mt LTfi, C. I. Pigment Blue 15:1, 1115:2. 1115:3. 1115:4. 
Hl5:6&<^co§j|-7 * n->r^>. -t 7 ? n n Lj&ta^'fb^^ * n ->T- >. T^-? 
A7^n->T->T{i^|#It860475-^-^fB«<7)^4 > C. I. Pigment Blue 16X-$>Z>m 
tl7?n->7->, 'P'L^m^Zn, Ni. Ti-C&& 7 * n ->T- <h% Lv> 
4>cotiC. I. Pigment Blue 15:3. 1115:4, 7 ;w ^ - 7 A 7 9 o -> r - y) L 

[0 14 6] 

#&^L^fe<0Mf4--C(±. (EPS Lv^Jh LTti, C. I. Pigment Red 3, H 

5. 1^11, H22, H38. 1148:1, 1148:2, 1148:3, 1148:4. 1149:1, 1152:1. 1153:1. H 
57:1. 1163:2. [1144, H146. H184) & <h\ >fT- i> fiP £ L v»t Of±C. I. Pigment Red 5 
7:1. H146. (1184) . K>M{*4 Wil^JtLTfiC. I. Pigment Red 122 

. H192. H202. 11207. H209. C. I. Pigment Violet 19. H42. ^^fifi Lv^ 
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<7>(±C. I. Pigment Red 122) , r- 'J 7 'J -fl'rt >W#- * ^M*4 

(SF£ Lv^Jt Ltli + t^fV^OC. I. Pigment Red 81: 1, C. I. Pigment Violet 1 

, |hJ2, |hJ3, [WJ27. R39) , v^+-^v>^)®*4 (#|xJ£C. I. Pigment Violet 23, 

|hJ37) , y^henDb'n-^lfl- (fllJxJfC. I. Pigment Red 254) , ^'Jl/^lft 
(faUtfC. I. Pigment Violet 29) , 7>h5 + /'V*«tt («xUTC. I. Pigment Vio 

let 5:1, |bJ3K 1*133) , * -f > (Mx.li*C. I. Pigment Red 38, I5J88) ffft* 

t < m^bti&o 
[0147] 

f felfti: Ltlt 7-/M (ffiLv^irLTt^y7vW» I. Pigment Ye 
How U 3, 74, 98, yX7Vlt^WC. I. Pigment Yellow 12, 13, 14, 16, 17 
, 83, i^7V*^OC. I. Pigment Yellow 93, 94, 95, 128, 155, ^>X-f 5 7V 
u>&<DC. I. Pigment Yellow 120, 151, 154, 156, 180* £\ *>#f £ L v> & 

o at y v v y&it&wizmn^i&m Lifcw) , ^v-f>KV>-^v^>Kv>^ 

M*4 WiLv»WtLTIiC. I. Pigment Ye 1 low 109, 110, 137, 139* if) , 
?n>BM (#f i L^Wk LXitC. I. Pigment Yellow 138* t') , 7 7^>hn>M 
(flIJxJfC. I. Pigment Yellow 24* t') tflftt L < ffiv> h ti& 0 
[0 14 8] 

£Offe. tPVvM (C. I. Pigment Orange 13, 16* ^^14 (C. I. Pigmen 
t Green 7* *ffflLtUv> 0 
[0 14 9] 

mmwMn-ftm^*, mm*?*? ? ? xzmm?- h-r^^m, wmfe&ffl* 
ttmz j tt&jj&. %Lfcn.m k (09 a. ts\ v 9 y * v -f } ) y m * *° * -> , *° ^ 

(1) &*5HottJti:(Sffl 

(2) wM^y^flim (CMctans 1984) 

(3) mmm&i&mtm (CMcmis 1986) 

(4) *il#I^5,554,739-i-, |W]5, 571, 311-S§- 

(5) ^¥9-151342-55", m 10-140065^% |eH0-292143#, |bJ 11-166145^- 

±IE(4) O^B*!* BfrKiEIR $ titz v T V*- A * - "T^ * KflsfflSHt 
TlS^titS e.frifctfe®*^, ±E(5) O B ^I^^IEfc § *ifc*ife-CP»$ tit:* 7 

■t Mtwmit , * > * * k&#* ^t^^ij £ -r s i t * < #*t£5£i4 

[0 15 0] 

1R#J«:fflv»*c: i:75 ? £rj*&o ^tt#J«5« LT(i#^¥3-69949#. EWH#f^549486^ 

2f:»WtwttfflT§*««.o*tS(i, ^M-CO. 0 1 - 1 OjuOi&ffl-Cfc&^tW;* 
L<, 0. 0 5~ 1 ju-C^SC t**Ml=flF* Lv> 0 

rtM£fflT#&c 53-ifc$tt LT(±, »a*4vMi*S07yf-^-5 >K 7h70-, 
no^ K^K **— 3$n-^<^, ^5^, 5 ;K -f — , 

x**^--*-, KD<JK y>ftFo>, *nBE--r-^^tf P,n& 0 »«tt r««T* 

m-fcm&ffi] (CMcmjSx 1986) nia«c****o 

[0151] 
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y-^?o^ K, h 'J yt f /Hrf-^T'/t -f - A * n 7 -< K, fD7/f^7^t 
[0 15 2] 

^MfSt^JO^ati^ >^DSftWLtO. 0 0 1-1 5ft%, Sfi L< (±0. 
0 0 5 -1 0KM%> MKSfi L < fi 0 . 01 -5gl%t*4 0 
[0153] 

#s&9! ©r/^yi'^ isiiffl * > 9 1± , TKit^^tf kim* t wmm&m * mm& x xr 

[0154] 

(±, r;vn-;i/ (flflxtf, yn/-?y-;K ^yyo/V-JK 

-79 J'—fr^ 4V"f9 J—fr^ s e c --79 S -fr, t -7 9 S - fr. s<> 9 S - fr. ^ 
3=--*7-y-;K -;k ^> Vi^T )vu — j^) > &i&T )V - jum (#!lxi£\ 

V y 9 V xr - ;k v Ji^ l/'z/'ja-*, h- »; 1/ > ^ 'J 3 - ;k *° >J vy if 
*)u-)V^ ~?n \£.\sy9V xr-;K y^ntf uv^'J a-*, *°'J 7"n fcf k > ^'J n 

'J*->K ft^^'ja-*) . 7 V - ^fft&fo (#!lx(f, xf p>^'j3-;Ky^ 
— -r;i/, rr— ;i/^ey — xf l/>^'J 3-;i/^/7*f ^ 

;K yxf y f-;i/jc — ->'xf y 9' 'J xj — ;i/^E y/-f- ;w 

jr.— > f 7*ot:i/>^'j3-;u^y^f jvx-f MJxf i/^^3-^y> 
^-;wjn--r^, xfuv^ij3-ji,-;7tf-K xf l/^^3-^t;>f ^x-f 
iUT-tf - K h'Jxf i/V/tjn-iV^y^f/i/x-f^, b >J jr. u y 9 3 - ;y -=e 
7xf;vx-f xf py/ija-;i/^y7xx;i/x-r;i') > T 5 > x (i\ -x. ? 
y-ji/Tr/, yx?;-)i/7^, h 'jx?y-;i/7^ N - M ■f-fl/ V*- 9 J - T 
< n-jx.^^ Vz-9 j —)VT 5 y^ ^;u*';>-, n -•x.-f-^^e^* u ju^-uyp 

7§», i'xf 1/>F'J7? h'jxf l/>f b7<>, *° 'J i-f - U ^ >f 5 > , -r- h 
7>f^7*D t , l/>->*7? V) is <fc LK-E-<7)flfe(7)S14v#^ (Wx.lf, *U7? K> N, N 
-y^fjWt)^7 5 K, N, N-y>f ^7-tr F75 h\ y7f^)l/*#yF, 7> ;i/ 
*9 ^> 2 - fcfn 'J K>, N-^f^- 2 - k: n 'J K>> N — tf — ;i/ — 2 - tfn «J K>> 
2 -*+-9-V*'J 1, 3 - vyt 2 ->f 5 9W yV T-fch-hi;;w, T-fc 

[0 15 5] 

*^B^^fflv^tL^^»^.^«vM^^*(i 1 5 OlCJSUt-C****, «Fi L < (± 1 7 0 
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7 ?-;i^.x77^3I (#!lx.(±\ v'7*?-;i/7 ? V- \ , y- f-^7 ? h 
, yy?D^y^7n-F, '7- 2 - if ^^*v;l'7 ^ 1/ - h, 7* V ^ 7 ? U — h 
, If 7. ( 2 , 4-y-tert-7<^7x^^) >f V 7 * K If* ( 1 , 1 - v^- 
f-;U7*n tf 7*u-b) , U >$3Ui*7x * >ox^ (^J x. fi\ y7x^;v* 
X7x-K h'J7xi^*^7x-h, MJnyf*X7x-h, 2-xf;K*y 
;w>'7x-WX7x-F > yt^f;v7f ;i/*^7x - h 'j -> y- n^^f v^T, 7 
x-K MJ-2-xffA^f-y;KW7x-K h'j Kf v;l"t^7x - v- 2 - 
xf;i/A^->;V7xx^*^7x-b) , $i,tli^f;H (#9;Uf, 2-xf;K^ 
v;i^>y*jc-K 2, 4-v?nn^y , /x- K FfyiK>7*x- 2 
My^-p-tFD^y^yy'x-F) , 7 5 Ki («x.lf, N, N-y'xf ;v KfA 
/7< K, N, N-yxf;V7 7 'J )VT 5 K) , 7;^-^||f;li7x/-)H (>f V 
XT7'J^7)^-iW 2, 4 -v- t e r t -75 f 7x/-)l/^ i ) , lilxXr 
(#J;U£, nA^i^T'ftyxf^ 3^^|y-2-xfM*yJK fF7f 
A>i2-^*y^fy;l', yxyih'J/fjK V^f^T^i. V- h , ^77>f7 , J^ 
7 * x-K hUt/f^yMz-h) , 7-'J>§t>»4* (N, N-y'7f ^-2-7h 
*~>- 5 - t e r t -*^f-^T— U >&if) , g|ft/<7 7^ >?H (ta^^fi 1 0% 
-8 0%^57-OS) , hij^yyglx^f^i h V > v>» h U 7f;u 

) , Kf-*v^^>-t*>, v-f V7*n vf ^t7 * 7x7-;i/« (^ijxfi\ 2, 4-v 

-t e r t-7^l'7x7-JK 4 - Kfy^^ ^ V 7 x 7 - /K 4-KfyJVt^y* 
)l/-fx;l/7x7-iK 4- (4- Kf v***v7xi^^*-^) 7x/-)l/) , # 

2- (2, 4-7-t er t-75^7x;+y»», 2-x^ 

■7**:' SO , 7^*^'; >Bft« (#lJx.i£\ v-2 (xfiK^y)l/) U >BU 

y7xx;u'j >m %t*tfmfhtiho Mm^mmmjt-mm^mm^ntmAitx-o 
. o 1-3^1, ^ft l<ijo. oi~i. ofemxmmx&% 0 

x-hty7f;i/7^l/-h, MJt/f**^7x-Ry (2-xf ;l/A + y ;v) -fe 
/<*-K y*7f;l/7^1/-hi:* ,1 J (N-t-7f^7y'J^7 5 K) J tffflLti 



ft^*«^W^*^{±«x.tf*HJRFl^»2, 322,027 -S\ |5jfjl2, 533, 514 is)fi§2,77 
2,163 -*§-, PI^2,835,579 4g\ |5]fjl3, 594, 171 -3\ pijf&3, 676, 137 -§\ ^#3,689,271 
, mmZ, 700,454 1^^3,748,141 ^, |5]*3, 764, 336 15)313, 765, 897 ^, Hft3, 
912,515 -5f\ 151^3,936,303 PI #4, 004, 928 -5§", P1^4, 080, 209 -*§-, |bJ3N, 127, 413 
^, |b]^4, 193,802 ^, 151*4,207,393 |5j*4, 220, 711 "if, Pl*4,239,851 P]* 
4,278,757 4f\ PI*4,353,979 -?\ PI *4, 363, 873 1^^4,430,421 -3\ PJ*4,430,42 
2 PJ*4,464,464 PJ*4, 483,918 PJ*4, 540,657 -f\ PJ*4, 684, 606 PI 
*4, 728, 599 PI *4, 745, 049 -5§\ PJ*4,935,321 ^, PJ*5, 013, 639 Rffl&ftft 
276,319A-^- > P]*286,253A-5|-, PJ*289, 820A-5|-, PJ*309, 158A^\ Pl*309, 159A^", PJ* 
309,160A^\ 151^509,31^, PJ*510, 576A^- > ^#1^^147,009 181*157,147 ^> 
, PJ*159,573 ^, |5j*225,240A-t. ^®#^2, 091, 124A#> # ^HS48-47335^-, |W]50 
-26530-^-, 15151-25133-^, |s] 51-26036^-, |b] 5 1-27921-^, |W]51-27922^-, |b]51- 149028"^ 
, ls]52-46816-^> [5J53-1520 |W]53-1521-^-, |5]53-15127-^. |W] 53-146622-^, PI54-913 
25-^-, |5]54-106228 |bJ54-118246 [W] 55-59464-^-, |W] 56-64333^-, [b] 56-81836-^, 
I5J59-204041 3§r, 15161-84641-^, |5]62-118345 |5]62-247364 (5163-167357 Wl 
63-214744 ^r, |6]63-301941 ^r, |5]64-9452 IWJ64-9454 ^, |B] 64-68745^", #^¥l- 
101543-^", 1511-102454-^-, [WJ2-792 1512-4239-^-, [5]2-43541 [5]4-29237 |6]4- 
30165 ^, |5j4-232946^-, |5j4-346338-t^KfE<££ tLTV^ 0 
±Eft»jec*r«*HEtt, «l»tt*«-U*t L, KiJtT 0 . 0 1-3. 0 ffif*, fti L < 



[0 15 6] 
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(io. 01-1. ot&mx&m^&o 

[0 15 7] 

fii*«it uii, #i±-c«^3 orwjn 5 ot^wit*^ m*. 

[f3L^7-)l<m (^Jilfif K 7f;l/7-tf-h, xf ;i//Dft^- /? 

-jr. h ^ ^.x-f-^T-fc-r- h . Hoyf > 7^n-;Hi (tfijx.fif'f 

V7'nt:;V7;i/3-;K n -yf;V7^3-A-, > -7*f ;V7^n — fl,) , *r Y 

[0 15 8] 
[0 15 9] 

>S*^v'J + ^fyxf|/>7n' + ^i»i^f/l'ffl*(0 7xt^|!ll 

Ix^fiV, t + yxfU>t^->7n lfu>7n y ijT-f xty^M 

14#j3&*ftf* LV\ T-b-f-W^^sK'; *^r">i^P>** v K*lifl&143Spj-C*S S U 

RFYNOLS (Ai rProduc t s&Chemi c a 1 s tt) i>1fri L < M^hti 
%>o N, N-'V^f JP-N-7A'*^75 KOi ? 475 '/**y Kfi© 

m®.%-mmmtmi>n* lv^ q mk, #k§bs5 9- i 5 7, 6 3 6-^^^ (37)- (38) h. 

•f^?D-y>-No. 3 0 8 1 1 9 (1 9 8 9^) ie«c<7)#Mf&14^J t L 
[0 16 0] 

ijp-f* iit-C^So TKigtt*' U-r-tLTli, *° V £ - ^ 7 /u 3 - ;K *° U kf - H> tf n 

£v>7? ;w&jc*-f ;< ? ? 'J ^x-^x^, kf— ^i^-f-^SR, 7? 'J ^7 5 
* * * 'J ^7 5 KS, * l'?* Xf-lx^^, kf~;l-x.--f;l^ 7J"Jox 

*'^l/7, #U C <h75 s T^ & Q :ti^* ,, Jv-li-S03' 

, -COO" S:^tLrv^;t*tj(fiL^o c:*t'bO|IKfl9^7K14«EflEf^Jg»L* 

, 1 0 'K&%&TX~m^btiZ> Zt&J: <0fti L^ 0 
[0161] 

mtl# 2003-3105509 



iff SS 2003-386207 



^-v: 53/ 



4. M^^t^t'fX-Ci^ L< til ^miiJLT, «t >9 *SF£ L < t± 5 - 1 0 0 nm^i 

a^itPlftOtJ*^ ^<b^M^4JS^4 17-41 8^-vKfBtf$;ft"tv**;fr 

ftL^mmrf 0 . l ~ 1 M%Kfc* J: 9 tcm^TK-e^L-C, TtTM<o#|ft^*i^^ X 
m&m («x.lf, vOohr^UPA (B&% (flc) »)■) -e#S^iiiJ5et?§4o H 

<D%tt<Dfcm *mZtzi>(D <omM trill o/:^m 0 

M¥^i:o^tli r^7f7 9*<dVc&\ (M^-m Mft^-Vlft^) J 1 
1 9^- vKfe«# ? £>&o 
[0162] 

5b&»ofc 0 £*i£E£lk1-<2> f±, -f IZLtzmiiZj 1 ^ 1 cf-C 5 ^ mJil_h<7)*4 

1 01@J^T> 1 ^ m^JiOfiT-^ 1 0 0 OflmTKflJx. So 

[0 16 31 

^tty't>f -f-f±. *m&&4 5 3 3 2 5 4f, tPlf 6 - 4 7 2 6 4-S^iCfMffl 
fc^ffl^iSttSftTV****. 7frJR«>Sgfi LttJ, ^-'J ^^tyf-ff- (A. P. V 

GAULIN INC. ) , 7^^07A"fNf- (M I CROFLU I DEX I 
NC. ) , T^t<< (#5^?±**V 4?^* So 

iS¥^^oT*@#M= 5 7 2 0 5 5 1 -Sg-KffilftSftT^S «t -9 4, igi^I±v.x y 

h at w -cattT-fk-r * mm * m £ mm * * y ■< *f- a *§&w <r> $utfrn izmzmn -e 

£«5jB?i5EES>* y hiftfcfflv»fc|L'ffcl6«tf>0Ii: LT, DeBEE2000 (BEE 
INTERNATIONAL LTD. ) tf&lfbtLZo 
[01641 

J*£EIWk5WRI6«-C*L'ffc-r &m<DEtt}& 5 0 M P a JSUtT* ^ jifU<l±60MPa 
5EK#* L<I±180MP atUit^^o 

[0 16 51 
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x&smz 0 ^i^it-r 7^a6co^:^iwiL?ffj. 4 y?zmzx <o x <m&mt2>fc&<vmm 
femms &Mm.mm, mim±m, &mm&%L mm^tim^m. ftw&fcm 

[0 16 6] 

-;K 1, 2, 6 h 'J r-t-f-u^^'J n-^lfSte, ^'J-fc«;>, b 

+ ;i/i-fJHS, 2-fn'J K>, K>, 1, 3-v^f^-2 

*vh\ 3 -7.)\/* Vy^(T>^T^M\t^^. ~JT-k h >7^3-;K yx^y-jV7<> 

L 2SU2JLL0M§ Lti iw 0 -^fbO^^iL^Jti^f 10-5 0ff%^tt^. 

£ tifiUZ Lv> 0 
[0 16 7] 

/•'Jn-;^;y , f*i-fJK 1, 2 - f > y i - 07^ 3 - ^1^ 7 >7 'J ;V 
SEBfe-?- h U * A, * W >^ h V >7A^y -*>13^ffir£14#J^£ffiv^ ^ t**t?#S 

[0 16 8] 

#H9J "CM ffto^ff 14 £ |6]± £ -£ & # Ktefli £ *i 9 3 t^IfiR^ t L T li# Hi BS 5 
8 - 1 8 5 6 7 7 IWJ61-190537 -^2f«L ^PJ¥ 2 - 7 8 2 ^IR, |t] 5 

- 1 9 7 0 7 5 -S^fSL 1519-34057 -IHk*M*KlB*S *t£^ > V* h 'J 7 V*- /l^ffc 
-frfc. If 08 BB 4 6 - 2 7 8 4 ^2r$&, #H§¥ 5 - 1 9 4 4 8 3 -^&3». ftf£ 3 2 1 

4 4 6 3ffCEt$W^y77xy y%\t%*$J}. #&BS4 8 - 3 0 4 9 2 ^fR, [sj 

5 6-21141 #P*8¥ 1 0 - 8 8 1 0 6 ^«*^IEIR$ ilfeftJ&Bl^'ffc'fr* 
, Hfrfflif 4 - 2 9 8 5 0 3 [S18-53427 -3-&*GL PI8 - 2 3 9 3 6 8 -^2r$R 
, It] 1 0 - 1 8 2 6 2 l-^&a. #*¥8 - 5 0 1 2 9 1 ^S«*KtBIR$ *Lfc h 'J7y 
>&it&%9. 'jt-f-fU^D-y't-No. 2 4 2 3 9^-^fBm^tL^'fb^^^-?- 

[0 16 9] 

T^'J>», 7 5/1, -f^^>*. ?D7/|, 7^3 + ->7x'J >£L 
m*t*tf&n, &JR»#fc LT 3E§&tjHfc& W&£ 0 J: *> f± V 

t-f7^?D-y>-No. 1 7 6 4 3<7)HVII(7)I^^LJC I^No. 1516 
2,|b1No. 1 8 7 1 606 5 0 H£ffiL o. 3 6 5 4 4(7)5 2 71, I^No. 30 
7105W8 7 21, |b]No. 15 16 2 £ tL^rf|# ttKRttS ftfcft^tf'Hf HUBS 

6 2 - 2 1 5 2 7 2^«01 271-13 7 niZtenztiltft&Mt&toV—lB&iRV 

[0 17 0] 
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^f&^K^sn^ zmmmt lxhtk. vumwa- f'^a, gc,i.#$^ h a, 

h 'J ? A tf 'J 1 h\ p-tFD^ry$l,fixf)l/XXf^ 1 

, 2 -^vX^ yf7'/'J >- 3 J: ^(Dia^T&^if £>*i£o d fub > 9 4" 
K0. 0 2-5. 0 0Ii%tfflt-2.<O^iLv^o 
ffi, dfifcOSMfflK ovarii n»miW«S>J**J (B*l»WIW«*&¥JMMII*JI£rti 

, >f > * K 0 . 0 2-5. 0 0fi%ffifflfS«lU>o 
[0171] 

tSWi, 2 5*Ct?0>f ^^Op Ht5 s 8 - 1 1 KBHSSftTv** d Lv> 0 p 

H *« 8 *^±2M^igJ»147&*1B;T UyX«3Ht<, 1 1 * j@ x. 4 t 

W-^75>, f-;ux ^ y - jU7 ^ >f if ^ ti^o HMMMRT/l'* 'J £ Ltd 

. T)^n')^m<Di^mitm («x.«r, 7k8Ht^ m; *7a, 7K^t';^-^A> frMitxw 

<b^i^>o ttrlB^m^: Lt(i, iSSSL fifctt. "J ft 

[0 17 2] 

^>i/7'J ;i/i-7";i/, t + yif u>HIK»^f^, v;nf * ymtHWt^-^7- 
f ij t ^ •> xf 1/ > y ^ tf? >||Six^ f ;K * + P>7/l't^75 >\ y" 

•J-feV >lllft»i^f/l/, yxf yy^ + yT'n t>>7n 7 ^ n^'J v-^^ftf 
* d t -C § h o T -b f- V y 9h *° ' J * * v J. U > * * v K # ® ffi 14 M X h Z> S U R F Y 
NOLS (AirProducts&Chemicalstt) tSf i L < fl!v*<bft&o * 
N, N- vp< f^-N-7^4f^7 5 y** v K<7> «fc ? 47 5 v KlOMtt^ 

W%i&m^i>1fti Lv> 0 #BBBB 5 9 - 1 5 7, 6 3 6#tf>#(37)M38)JC, U^- 

f •fa^n-y't-No. 308 1 1 9(1 9 8 9^) Mim^^m^M t L xmf 

*fl^-efflv>^>f >*<z>^iB5g2jiiifr6<j • #w*ii!R2j«>v»rft^ 2 5*CK*3i/»-c2 

0-50 mN/mJl^TT-^^d trflfti L < > 2 0 - 4 0 mN/mJ^TT^b^ d <h A S IC 

p D nK7^L<fS:T-r&o -f >9<D$m i fitfJi2 0 mN/mJSJITKi-* fcl±ffiB#. ^ 

- KOT^O-f >?<nwmmz£ *)t#^7f&t &£it£-7&*<H>&o 
[0173] 

^^*£j^f±, 2 5t:tCi5V^-C 1 - 2 OmP a • st^« MUSfi L < (± 2 

- 1 5mP a • s X$> ^ , #U«F* L<ti2~10mPa • stiS, 3 OmP a • s * 
j@x.-2>t|EMft05e*iiJ9P^jl< ^l), fthtBttSI tfiTi" ImPa • s 
ie^®ft7) s C tr * t= p a pfi^fg:T-r & „ 
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-2> o 

ft L < f±, rfiiiSMJ (Miia^, 1999^) ^ 9 so* \^y^v^-j Vf 
ijyfimn.*** (98*tftt) -*t^B§l6»ffi] • lilS-J ('/-iAJ/-, 1997^ 
) 162 -174 KK§B*SttTV>S 0 
[0 17 4] 

* ^ - b <> i^rkis c xmm -rzzt &x* # * o 

[0 17 5] 
[0 17 6] 

7\ GP, PGW, RMP, TMP, CTMP, CMP, CGP#0«*^^'/, DIP 

7 v- h«v»fftt?<boTi i < > 3:J##OJp^ 10-250// m. Spftli 1 0 - 

2 5 0 g/m 2 L^o 

^Cf<Oiir/?fiiS^7 ? 3- hlf £l£&tT3:ft*mt LTfc J:v»U 
r>y°>, *°'J (f-)i/7i^-;^tt'f x7u^^7>*-n- hWfctfcitfcfc. -f > 

TG*u>r-, y 7 h * u>y-^<7)jj u>y-^mz£ v^&ikwm.* 

[0177] 

&&m&£LXi*. 9*7, mm±, mmk-> 

■J*, ii7)^-^A, igv^y^A, 7K^fbT;i/5 A, r 

^5-^-, v k «cK/<';^a, «s*^y->A, z:$Hfc^*>> at-fkffi 
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[0 17 8] 

7^+U>t^O', #'JT^*i^>***>f K»*flc*o*jiFttKs^f-, 

[0 17 9] 
[0 18 0] 

*°'J T-«EifeSUUov»T{±, #HPH4 8 -2 8 3 2 5f, 1*154-74430-^, |bJ 5 

4 - 1 2 4 7 2 6f, |5)55-22766-t. PI55-142339-^. |s| 6 0 - 2 3 8 

5 0f, R6 0-2 3 8 5 1*, |eI60-23852^-, IM6 0 - 2 3 8 5 3f> PI60 
- 5 7 8 3 6f> |b16 0-6 0 6 4 3f, IM 6 0 - 1 1 8 8 3 4 1^60-12294 
Of, 1^6 0 - 1 2 2 9 4 If, R6 0- 1 2 2 9 4 2^ 1*160-235134-5!-, # 
If 1 - 1 6 1 2 3 6 f<D#M, *gl#fit 2 4 8 4 4 3 0f, ^2 5 4 8 5 6 4f, H 
3 1 4 8 0 6 1f, |W]3309690-^ |S| 4 1 1 5 1 2 4 H4 1 2 4 3 8 6t, R 
4193800 f, |W]4 2 7 3 8 5 3f-, |W]4282305-S§-, |b] 4 4 5 0 2 2 4 -S!-cO# 
l^*ffl#^;f^fW ? & & o - 1 6 1 2 3 6fM^>2 12-2 1 5 K^IB^O*' 'J v 

[0181] 

JIB5&*atLv» 0 dco«t -? >fli: LTfi, *°'JT5 F*''J7^x!f^Dj^ F 

f-^" ^^JJiiCO'f'C^Flw** 'J7 5 U 7 5 > x t:^ n K 'J > Wit* ^ » Ztih<D 

#K3~ 1 Oir/oT^Ktfffi Lv> 0 
[0182] 

[0183] 

t£1-£o #ffiiS14#JUov>T(i, #H§Bg6 2-173463 -t. |^6 2 - 1 8 3 4 5 7f 

tt7y**^ft (00, 7^1) iJJ:0 f Hflc«7y*'ffc^»»IB (00, W7vit*-*l' 
>mm) ^iftSe W^^nft^Ko^Tti, #^BH 5 7 -9 0 5 3f (18- 
17i) , #HB3 6 1-20994 f, 1*162-13582 6-i§-<0&2r#K|B«5&*&£o 
[0184] 

^fll^J-!: 1 - 1 6 1 2 3 6^#©2 2 2 H^ie«^nTV^*t^$rffl 
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[0 18 5] 

§ililiT?i2itiJ:v» 0 
[0 18 6] 

»*^->^a, stafe*^^->A, fitat'oj**, -mt*?>, wtit 

A, ifv^yn, M# B B B fy'J*, an-fm'J*, 3D^^7;Ht, 11 

wis, >^ ^«ni«sto^«*3H4*3W»f e,n* 0 

[0 18 7] 

/s-y * 3 - hSK'&^Sft'&Tfcl*^ Ltli, xi-uy AV^ >BftlS*m^ 

^7^n-;v, ^y-fy, i]+*y\t7*y~fy, ijmy, -ify^-y, 1j ;w-K3rv 

0 y<-/ ^ 3 - Mict#§ii5f OtOjK^i LTJ±, iHteaj, £Pfe#J> i&*4, 3bfci«6 
[0 18 8] 

tCov>T(i, 4$PBBB6 2 - 2 4 5 2 5 8f, ^6 2 - 1 3 1 6 6 4 8f, H62-110 

0 6 6^#^«}:iefc!j , *'So Ty^xiss^^f&v^ (4 o ww) -7-^*1 T- 
»tkw *m%n ^^tsm Kmw-t & t , « <o <> # - ^ * kili- £ - 1 § & 0 

[0 18 9] 

EtzmmLxj y*«n±w ytv* ? hmz, rz/j y? zmmLxfim* 

zmm-rzu^ mm&bzmz'&mxmmomtezmmvj y?*m^xwnz&&-r 

[0 19 0] 

*$kW<DJ y>r*Jx.y Y IBilffl >f > * fi, 07yi-;f Ifi^^Offl^^'ffiffl-r & i 

1 1> x # & o m*. tf, f^^p>f ®ftffl*t*4, £rtg»*moHf*?&j£*m*5 <t van 

[0191] 
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[0192] 

mi*J^fP*tf4^ LTfi, ML (g^A^&i:*) , mW§&M<omt. %M<v 

[0 19 3] 

- > & ^ AFi^l?Js^f£&£M ; 4K > ^-r^r^-tfo 

[0194] 
[0 19 5] 

immm 1 1 

[0 19 6] 



(^o.n-^>? Y-101^] 

*5£W<DJ x-u-mm (YI-58) 35g/l 

^n^r-b;i^ 5g/l 

10g/l 

h 1; jcf- p yyi) 7f-)Vx.-7-)V{'\Q#) 100g/l 

'J -t "J > (GR) 115g/l 

V -f- v y 7 «J rr - ;i/ (DEG) 70g/ 1 

2-tfn'J K> 35g/l 

h >- (TEA) 8g/l 

■9- - 7 >r J - ;uSTG(SW) 10g/l 

[^-? >fin->f DY-101^] 
(Eff^) 

#3PJ3<7) ^n-&*4 (YI-58) 35g/l 

mmmm- (bl-d 2 g /i 

7°n^-fc;u 5g/l 

ScSI 10g/l 
(?£#:j&^) 

h »;^^W>^'J 3-*t; yf-^Ji--r^(TGB) 100g/l 

^•J-tUXGR) 115g/l 

vxf > ^ >; a - ;i/ (DEG) 70g/l 
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2-k°n K> 35g/l 

(TEA) 8g/l 
y- ^STG (SW) 10g/l 

it&^ipjioi&f^ffi^-c, m^>mu^m.mt y-ioh tzitm-ioitmmizLfz, -r^n 

"fti0M1£&iZi3\t*Xl»* 1.0V(vs SCE)J£JLtT?&ofc 0 ±I£<7)C Vfti:i *9 > ^^n-^ 
*4(YI-59, YI-5K YI-26)O^'fbmii{±1.03~1.05-e*o^o V -Ife** (C) StM 
^n-^W (D) O^bmfi^l.OVCvs SCE)*M-C^>^o 

±fEt|5l«lcLTIiJ^L7t:B L- 1 , BL-2, S.^I4X (DWHtnmt, 1. 
2 8 , 1. 3 0 WO. 7 lt^ofco 

2) ^ ^TM$ffl L^^^n-^o I ( Amax+70nm)/ / I ( Amax)KMit]©1li:o^ 
Tf±. ^^n-^ (D) rt ? 0. 4 J:^, ^n-3fe# (C) t5 ? 0. 4J:i)/K*l, 

YI-58 ( 0 . 10) YI-59 ( 0 . 11), YI-51 ( 0 . 0 9 8) , YI-26 ( 0 . 10) 

3) j ^a-m^&mm&mmfc&'nmzTmtzTjii-o 

YI-58 : 0 . 0 0 0 8 5 
YI-59 ! 0 . 0 0 10 
YI-51 I 0 . 0 0 0 9 7 
YI-26 10.0 0 0 9 2 
4 in-^f4 (C) : 0 . 0 7 2 
(D) I 0 . 0 9 5 

ttz, 4 y?<Dit$t?J ft Itx^y y (W) t±M<7>PM-950C?M^n-^ y ? j] - 
[0 19 7] 
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Z.tih<r>4 y V fcEPS0Ntt»H J^x v h 7 } ) > 9 -PM-950C<tM Jua - <i y 9 • 
? 4 xn - -i y 9 <DiJ - Y 'J y i/lim^L, ^r<Dj&(D^,<D-( y 9 t±PM-950C<7> 4 > 9 
v>T , pgf^^ctcjftg^>fk Lfc-fjn -coijife®^ t-ytah Viz 7 U-Ol^' * - 
>££P^£-t±-£ 0 i/w, ^tii (igljUISO/JIS 126400-r * MBft^ -V - h v»THHfc 
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®flfc«#teMil±, AWO#- h h®f££ 5-9-^7*Mt^U J^TOfHBi&frofc 

(1) 7fc^14{±s 7 h9*ttS^i^->-*-*fflv»H«fc*-fe/ 

*7 BJ»#tLrt:«U liClSffLfc Lfc-fr>?>fcJt«LT\ lift t LT*# 

(2) »K$ttJ:ov»Ttt, 8Ot7O%RHO*#Ti:iO0W, Kfl-Sr«ffLT, |5J& 
G-EM-0 1) ilv>Tft€Uo 
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B 


c 
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A 


A 


A 
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C 


B 
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Y-1O3,DY-1O3(J±$>t0iJ) 


C 


B 


C 
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B 


A 
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Y-105 f DY-105(*S£BJl) 


A 
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Y-106,DY-106(*#gBJ3) 


A 


A 
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Y-1O7,DY-1O7(*#g0Jl) 
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A 
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S. V A max75 ? 470 J: 0 ^ # < 750nmJ!2JlT U * * 1 ttJ£H± £ 7K14$Hfcf K igjBS. tf/X 

»4 t 4 * 9 * mm * -r * r iz *9 - y Mtfcr %> «t *> \z wm u „ km 

|> ;1/£$iJ5eU <f n -^JtKJslt 4 A max#\ 0.90-1. 10<Z>.6£ J: o fcRtt 
750nmJJlT^ffffi-f Sid— ^OAmaxiftJK(Dx) i:U - ?>£PITO£ , 5ppmO*V*>£# 
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